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(54) CONTROLLER FOR LED DISPLAY UNIT 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a controller for 
an LED display unit which easily and accurately adjusts 
a DC level and a gain without adjustment errors. 
SOLUTION: The controller 5 for the LED display unit 
includes: a DC reproducing part 8 for setting the DC 
level of an analog image signal to a predetermined level; 
an analog amplifier part 9 for amplifying the analog image 
signal in which the DC level is set by the DC reproducing 
part 8 by using a predetermined gain; an AD converting 
part 10 for converting the analog image signal amplified 
by the analog amplifier part 9 into a digital image signal; 
and an automatic adjustment part 13 which automatically 
adjusts the DC level of the DC reproducing part 8 so 
that the central level of the analog image signal 
outputted from the DC reproducing part 8 becomes the 
medium value of the range of the AD converting part 10, 
and automatically adjusts the gain of the analog amplifier 
part 9 so that the maximum range width of the analog 
image signal outputted from the analog amplifier part 9 is 
equalized to the range width of the AD converting part 10. 




a 



I 



11 



.13 



t BWt ate ta «— 



http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAA6UayuzDA415271 103P1 .h... 4/13/2008 



JP,2003-271103,A [CLAIMS] 



Page 1 of 1 



d * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A LED display device control device which changes an analog video signal 
corresponding to each trichromatic color into a digital video signal for displaying an image by a 
LED display device, comprising: 

DC regenerating section which sets DC levels of said analog video signal as a predetermined 
level. 

An analog amplifier part which amplifies an analog video signal with which DC levels were set up 
by said DC regenerating section by a predetermined gain. 

An AD translation part which changes into a digital video signal an analog video signal amplified 
in said analog amplifier part. 

While adjusting DC levels of said DC regenerating section automatically so that a central level of 
an analog video signal outputted from said DC regenerating section may become the median of a 
range of said AD translation part, An automatic regulation part which adjusts a gain of said 
analog amplifier part automatically so that it may become equal to maximum range width of an 
analog video signal outputted from said analog amplifier part, and range widths of said AD 
translation part. 

[Claim 2]Set up DC levels of said DC regenerating section, and said automatic regulation part 
ranks second so that a maximum level of said analog video signal may serve as the maximum of 
a range of said A/D converter, By repeating operation of setting up a gain of said analog 
amplifier part so that a minimum level of said analog video signal may serve as the minimum of a 
range of said A/D converter, Or set up DC levels of said DC regenerating section, and it ranks 
second so that a minimum level of said analog video signal may serve as the minimum of a range 
of said A/D converter, By repeating operation of setting up a gain of said analog amplifier so that 
a maximum level of said analog video signal may serve as the maximum of a range of said A/D 
converter, The LED display device control device according to claim 1 adjusting automatically 
DC levels of said DC regenerating section, and a gain of said analog amplifier part. 
[Claim 3]Bisect an analog video signal inputted into said DC regenerating section, and it has a 
waveform processing section which generates a division video signal which consists of a portion 
only more than DC levels of said analog video signal, or below DC levels, Said automatic 
regulation part so that a central level of an analog video signal which is the maximum or the 
minimum of said division video signal, and the median of a range of said AD translation part may 
be in agreement, So that it may become equal to the minimum of an analog video signal or a 
maximum level which is the minimum or the maximum of said division video signal outputted from 
said analog amplifier part, and range widths of said AD translation part after adjusting DC levels 
of said DC regenerating section automatically, The LED display device control device according 
to claim 1 adjusting a gain of said analog amplifier part automatically. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the LED display device control device which 
controls the level difference of the signal of R [ of the picture image data inputted into an LED 
full color display ], G, and B each color. 
[0002] 

[Description of the Prior Art]In recent years, the LED display device using the light emitting 
diode (henceforth "LED") of red (R) green (G) blue (B) of full color correspondence is beginning 
to spread quickly. This LED display device is used as a display on which the video signal of the 
NTSC system which various image output units, such as a television tuner, a videocassette 
recorder, a laser disc (registered trademark) player, and a video camera, output is generally 
displayed. The NTSC video signal outputted from these image output units is changed into the 
digital video signal corresponding to each color of R, G, and B by the LED display device control 
device, and is inputted into a LED display device, and an image is displayed on a LED display 
device. 

[0003] Drawing 5 is a block diagram of the conventional LED display device control device. 
[0004]In drawing 5 , the image output units 1 are image output units, such as a television tuner, a 
videocassette recorder, a laser disc player, and a video camera. The signal generator 2 generates 
and outputs the signal for adjustment for the DC levels of the LED display device control device 
20, and a gain adjustment. The mixed branching filter 3 is constituted by the directional coupler. 
The scan converter 4 divides into the chrominance signal C and the luminance signal Y the video 
signal of the NTSC system inputted from the image output unit 1 or the signal generator 2 
through the mixed branching filter 3, and performs the color adjustment of hue, brightness, and 
chroma saturation. The chrominance signal C is divided into color-difference-signal R-Y (U) and 
B-Y(V) after that. After analog-to-digital conversion (henceforth a "AD translation") of these 
signals is carried out, scaling of them is carried out to an effective display area, they are 
changed into digital one R and G and B signal, and analogue conversion is carried out to the last, 
and they are outputted as an analog VGA signal of R, G, and B. 

[0005]The LED display device control device 20 changes into the digital video signal 
corresponding to each color of R, G, and B the analog VGA signal of R, G, and B inputted from 
the scan converter 4. LED display device 6 is the display in which LED of much R, G, and B each 
color was arranged. 

The digital video signal corresponding to each color of R, G, and B which are inputted is 
displayed as full color video. 

[0006]The LED display device control device 20 comprises the DC regenerative circuit 21, the 
analog amplifier circuit 22, AD conversion circuit 23, and the signal converter 24. The DC 
regenerative circuit 21 is a circuit which performs DC-levels adjustment of the analog VGA 
signal inputted from the scan converter 4. 

Resistance can be changed according to the angle of rotation of the knob of the volume 21a for 
DC-levels adjustment, and the DC levels of the analog VGA signal outputted from the DC 
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a regenerative circuit 21 by this are made variable. 

The analog amplifier circuit 22 is a circuit which performs gain level adjustment of the analog 
VGA signal with which adjustment of DC levels was performed in the DC regenerative circuit 21. 
Resistance can be changed according to the angle of rotation of the knob of the volume 22a for 
gain adjustments, and the gain (amplification factor) of the analog VGA signal outputted from the 
analog amplifier circuit 22 by this can be made variable. 

AD conversion circuit 23 quantizes the analog VGA signal with which DC-levels adjustment and 
a gain adjustment were carried out by the DC regenerative circuit 21 and the analog amplifier 
circuit 22, and changes it into a digital VGA signal. The signal converter 24 changes a digital VGA 
signal into the digital video signal corresponding to each color of R for LED display devices, G, 
and B. 

[0007]In the conventional LED display device control device of the above composition, some 
errors arise with dispersion in the characteristic of the scan converter 4 actually in the DC 
levels and amplitude of each analog VGA signal of R, G, and B. Therefore, dispersion in average 
value produces the digital VGA signal outputted from an AD conversion circuit between R, G, 
and B signal by the error of the DC levels of each of this analog VGA signal. Dispersion produces 
the digital VGA signal outputted from an AD conversion circuit in amplitude value between R, G, 
and B signal by the error of the amplitude of each analog VGA signal. 

[0008] Drawing 6 is a figure explaining the correcting method of the error of an analog VGA 
signal, drawing 6 (a) expresses an example of the analog VGA signal before amendment with 
error, drawing 6 (b) expresses the digital VGA signal before amendment with error, and drawing 6 
(c) expresses the analog VGA signal after amendment with error. 

[0009]In drawing 6 , the rectangular wave signal of the repetition by maximum luminance and 
minimum luminance (black level) is inputted as a signal for adjustment from the signal generator 
2 as an example. Dj+Pj in drawing 6 The maximum brightness value of an analog VGA signal, Dj-Pj 

is a minimum luminance value of an analog VGA signal, Dj is the median of an analog VGA signal, 

and, as for the range maximum of AD conversion circuit 23, and D-P, the range minimum of AD 

conversion circuit 23 and D of D+P are the range median of AD conversion circuit 23. 

[0010]In the example of drawing 6 (a), since maximum brightness value Dj+Pj of the analog VGA 

signal is over range maximum D+P of AD conversion circuit 23, all the portions into which the 
digital VGA signal exceeded D+P like drawing 6 (b) serve as D+P. Since minimum luminance value 
Dj-Pj of an analog VGA signal is larger than range minimum D-P of AD conversion circuit 23, the 

range of the low of AD conversion circuit 23 is not used effectively. Since range-widths 2P . of 

the luminance value of an analog VGA signal differs from the range widths 2P of AD conversion 
circuit 23, dispersion may produce the digital VGA signal outputted from an AD conversion 
circuit in amplitude value between R, G, and B signal. 

[001 1]Then, in order to amend the error of these each analog VGA signal, DC regenerative 
circuit is equipped with the volume 21a for DC-levels adjustment about each of each analog 
VGA signal of R, G, and B. 

The analog amplifier circuit 22 is equipped with the volume 22a for gain level adjustment about 
each of each analog VGA signal of R, G, and B. 

[001 2]Amendment of the error of each analog VGA signal is performed in the following 
procedures. 

[0013]First, generate the signal for adjustment with the signal generator 2, and this signal for 
adjustment is inputted into the scan converter 4, The analog VGA signal outputted from the scan 
converter 4 is inputted into the DC regenerative circuit 21 and the analog amplifier circuit 22, 
and the amplified analog VGA signal (signal in the point A of drawing 5 ) which is outputted from 
the analog amplifier circuit 22 to each signal of R, G, and B is measured with an oscilloscope. 
The signal (for example, a rectangle signal and a saw-tooth-wave signal) with which the 
luminosity of each color consists of a repetition by the portion used as the portion used as the 
maximum and the minimum (black level) is used for this signal for adjustment. 
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[001 4]A tuning company observes the waveform of an oscilloscope and calculates the wave-like 
median Di from an input waveform. And observing the waveform of an oscilloscope, a tuning 
company turns the volume 21a for DC-levels adjustment, and adjusts resistance so that the 
median Di of an input waveform may be in agreement with the conversion midrange value D of an 
AD conversion circuit. The maximum and the minimum of an analog VGA signal which are 
outputted from the analog amplifier circuit 22 and which were amplified adjust the gain of the 
analog amplifier circuit 22 so that it may become the maximum of the conversion range of AD 
conversion circuit 23, and the minimum. A tuning company performs this adjustment by turning 
the volume 22a for gain adjustments, observing the waveform of an oscilloscope. 
[0015]Thus, maximum brightness value Dj+Pj of an analog VGA signal and minimum luminance 

value D -Pj which are outputted from the analog amplifier circuit 22 to each signal of R, G, and B 

and which were amplified, It is adjusted so that it may be in agreement with range maximum D+P 
and range minimum D-P of AD conversion circuit 23, and amendment of the error by dispersion 
in the characteristic of the scan converter 4 is performed. 
[0016] 

[Problem(s) to be Solved by the Invention] However, while the tuning company observed the 
waveform of the oscilloscope in the above-mentioned conventional LED display device control 
device, the volume 21a for DC-levels adjustment and the volume 22a for gain adjustments 
needed to be adjusted, and tuning was troublesome. In order that the tuning company might 
memorize the range D of the conversion range of AD conversion circuit 23, D+P, and D-P at the 
time of adjustment of each volume, there was a problem that tuning was troublesome and 
workability was also missing. Since the adjustment value was saved by the volume 21a for DC- 
levels adjustment, and the volume 22a for gain adjustments, there was also a problem that an 
adjustment value might change with vibration. The range of the conversion range of AD 
conversion circuit 23 was not fixed correctly with a device according to the manufacture error of 
AD conversion circuit 23, etc., but also had the problem that it could not adjust to dispersion in 
the range of the conversion range of AD conversion circuit 23 depending on the above- 
mentioned conventional adjustment procedure. 

[0017]Then, the technical problem of this invention is in solving the above-mentioned 
conventional problem, and there is in providing a LED display device control device without an 
alignment error [ in / it is possible to perform adjustment of DC levels and a gain easily and 
correctly and / these adjustments ]. 
[0018] 

[Means for Solving the Problem]In order to solve an aforementioned problem a LED display 
device control device of this invention, It is a LED display device control device which changes 
an analog video signal corresponding to each trichromatic color into a digital video signal for 
displaying an image by a LED display device, DC regenerating section which sets DC levels of 
said analog video signal as a predetermined level, An analog amplifier part which amplifies an 
analog video signal with which DC levels were set up by said DC regenerating section by a 
predetermined gain, An analog video signal amplified in said analog amplifier part so that a central 
level of an analog video signal outputted from an AD translation part changed into a digital video 
signal and said DC regenerating section may become the median of a range of said AD 
translation part, While adjusting DC levels of said DC regenerating section automatically, 
composition of providing an automatic regulation part which adjusts a gain of said analog 
amplifier part automatically is comprised so that it may become equal to maximum range width of 
an analog video signal outputted from said analog amplifier part, and range widths of said AD 
translation part. 

[0019]By this composition, a LED display device control device without an alignment error [ in / 
it is possible to perform adjustment of DC levels and a gain easily and correctly, and / these 
adjustments ] can be provided. 
[0020] 

[Embodiment of the Invention]The LED display device control device of this invention according 
to claim 1, It is a LED display device control device which changes the analog video signal 
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* corresponding to each trichromatic color into the digital video signal for displaying an image by a 
LED display device, DC regenerating section which sets the DC levels of said analog video signal 
as a predetermined level, The analog amplifier part which amplifies the analog video signal with 
which DC levels were set up by said DC regenerating section by a predetermined gain, The 
analog video signal amplified in said analog amplifier part so that the central level of the analog 
video signal outputted from the AD translation part changed into a digital video signal and said 
DC regenerating section may become the median of the range of said AD translation part, So 
that it may become equal to the maximum range width of the analog video signal outputted from 
said analog amplifier part, and the range widths of said AD translation part while adjusting the DC 
levels of said DC regenerating section automatically, In order that it may have composition 
possessing the automatic regulation part which adjusts the gain of said analog amplifier part 
automatically and an automatic regulation part may adjust automatically the DC levels of DC 
regenerating section, and the gain of said analog amplifier part by this composition, It becomes 
unnecessary for a tuning company to perform adjustment of DC levels and a gain using an 
oscilloscope, and work becomes easy. In order not to use volume, DC levels and the preset value 
of a gain are not out of order by vibration of apparatus. Adjustment of DC levels and a gain is 
attained correctly not related at dispersion by the individual difference of the conversion range 
by the side of the analog of an AD translation part. 

[0021 ]The invention according to claim 2 is the LED display device control device according to 
claim 1, and said automatic regulation part, Set up the DC levels of said DC regenerating section, 
and it ranks second so that the maximum level of said analog video signal may serve as the 
maximum of the range of said A/D converter, By repeating operation of setting up the gain of 
said analog amplifier part so that the minimum level of said analog video signal may serve as the 
minimum of the range of said A/D converter, Or set up the DC levels of said DC regenerating 
section, and it ranks second so that the minimum level of said analog video signal may serve as 
the minimum of the range of said A/D converter, By repeating operation of setting up the gain of 
said analog amplifier so that the maximum level of said analog video signal may serve as the 
maximum of the range of said A/D converter, It supposes that the DC levels of said DC 
regenerating section and the gain of said analog amplifier part are adjusted automatically, and 
this composition enables an automatic regulation part to adjust automatically the DC levels of 
DC regenerating section, and the gain of said analog amplifier part. 

[0022]The invention according to claim 3 is the LED display device control device according to 
claim 1, Bisect the analog video signal inputted into said DC regenerating section, and it has a 
waveform processing section which generates the division video signal which consists of a 
portion only more than the DC levels of said analog video signal, or below DC levels, Said 
automatic regulation part so that the central level of the analog video signal which is the 
maximum or the minimum of said division video signal, and the median of the range of said AD 
translation part may be in agreement, So that it may become equal to the minimum of an analog 
video signal or the maximum level which is the minimum or the maximum of said division video 
signal outputted from said analog amplifier part, and the range widths of said AD translation part 
after adjusting the DC levels of said DC regenerating section automatically, It supposes that the 
gain of said analog amplifier part is adjusted automatically, and this composition enables an 
automatic regulation part to adjust automatically the DC levels of DC regenerating section, and 
the gain of said analog amplifier part. 

[0023]The 1 embodiment of this invention is described below, referring to drawings. 
[0024](Embodiment 1) Drawing 1 is a block diagram of the LED display device control device 
concerning the embodiment of the invention 1. 

[0025]In drawing 1 , the image output units 1 are image output units, such as a television tuner, a 
videocassette recorder, a laser disc player, and a video camera. The signal generator 2 generates 
and outputs the signal for adjustment for the DC levels of the LED display device control device 
5, and a gain adjustment. The mixed branching filter 3 is constituted by the directional coupler. 
The scan converter 4 divides into the chrominance signal C and the luminance signal Y the video 
signal of the NTSC system inputted from the image output unit 1 or the signal generator 2 
through the mixed branching filter 3, and performs the color adjustment of hue, brightness, and 
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a chroma saturation. The chrominance signal C is divided into color-difference-signal R-Y (U) and 
B-Y(V) after that. After analog-to-digital conversion (henceforth a "AD translation") of these 
signals is carried out, scaling of them is carried out to an effective display area, they are 
changed into digital one R and G and B signal, and analogue conversion is carried out to the last, 
and they are outputted as an analog VGA signal of R, G, and B. 
[0026]The LED display device control device 5 changes into the digital video signal 
corresponding to each color of R, G, and B the analog VGA signal (analog video signal) of R, G, 
and B inputted from the scan converter 4. LED display device 6 is the display in which LED of 
much R f G, and B each color was arranged, and displays the digital video signal corresponding to 
each color of R, G, and B which are inputted as full color video. 

[0027]The LED display device control device 5 comprises the DC regenerating section 8, the 
analog amplifier part 9, the AD translation part 10, the signal converter 1 1, the AD translation 
value memory 12, the automatic regulation part 13, and the adjustment value storing memory 14. 
The DC regenerating section 8 performs DC-levels adjustment of the analog VGA signal inputted 
from the scan converter 4. By the DC regenerating section 8, the analog amplifier part 9 
performs gain level adjustment of the analog VGA signal with which adjustment of DC levels was 
performed, and by AGC (variable gain amplifier). The gain (amplification factor) of the analog VGA 
signal outputted from the analog amplifier part 9 can be made variable. The AD translation part 
10 quantizes the analog VGA signal with which a gain adjustment and DC-levels adjustment were 
carried out by the DC regenerating section 8 and the analog amplifier part 9, and changes it into 
a digital VGA signal (analog video signal). The signal converter 1 1 changes a digital VGA signal 
into the digital video signal for a display corresponding to each color of R for LED display 
devices, G, and B. 

[0028]The AD translation value memory 12 stores the value of the digital VGA signal outputted 
from the AD translation part 10. Based on the value of the digital VGA signal stored in the AD 
translation value memory 12, the automatic regulation part 13 the central level of the analog 
video signal outputted from the DC regenerating section 8 so that it may become the median of 
the range of the AD translation part 10, While adjusting the DC levels of the DC regenerating 
section 8 automatically, the gain of the analog amplifier part 9 is adjusted automatically so that it 
may become equal to the maximum range width of an analog video signal and the range widths of 
the AD translation part 10 which are outputted from the analog amplifier part 9. The adjustment 
value storing memory 14 is a memory which stores the DC levels of the DC regenerating section 
8 and the gain of the analog amplifier part 9 which the automatic regulation part 13 set up, and 
nonvolatile memory, such as a flash memory, is used. 

[0029]In the LED display device control device of this embodiment constituted as mentioned 
above, the operation is explained hereafter. 

[0030]First, let operation setting of the automatic regulation part 13 be adjustment mode at the 
time of adjustment of the DC levels of the DC regenerating section 8, and the gain of the analog 
amplifier part 9. Next, the NTSC video signal of 100% of white is made to output from the signal 
generator 2. This NTSC video signal is changed into an analog VGA signal by the scan converter 
4, and is inputted into the DC regenerating section 8 of the LED display device control device 5. 
[0031] Drawing 2 is a figure explaining the correcting method of the error of the analog VGA 
signal in Embodiment 1, and drawing 2 (a) expresses an example of the analog VGA signal of 
100% of white before error correction. Dj+Pj in drawing 2 The maximum brightness value of an 

analog VGA signal, Dj-Pj is a minimum luminance value of an analog VGA signal, Dj is the median 

of an analog VGA signal, and, as for the range maximum of the AD translation part 10, and D~P, 
the range minimum of the AD translation part 10 and D of D+P are the range median of the AD 
translation part 10. 

[0032] As the analog VGA signal of 100% of white is shown in drawing 2 (a), a level serves as a 
signal of the constant value of Dj+Pj. 

[0033]The automatic regulation part 1 3 sets the DC levels of the DC regenerating section 8, and 
the gain of the analog amplifier part 9 as a default value first. After DC-levels adjustment and 
signal amplification are carried out by the DC levels and the gain which were set up, in the AD 
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translation part 10, the AD translation of the analog VGA signal is carried out by them, and this 
value is stored in the AD translation value memory 12. 

[0034]When level Dj+Pj of the analog VGA signal inputted into the DC regenerating section 8 is 

larger than maximum D+P of the range of an A/D converter at this time, The value of the digital 
VGA signal outputted from the AD translation part 10 is the maximum M of the output of an A/D 
converter (for example, when the AD translation part 10 quantizes at 8 bits.). Become the 
maximum 255 and when level D : +P. of an analog VGA signal is smaller than maximum D+P of the 

range of an A/D converter, The value of the digital VGA signal outputted from the AD translation 
part 10 turns into a value which quantized level Dj+Pj by the quantization level of the AD 

translation part 10. 

[0035]Next, the automatic regulation part 13 reads the data stored in the AD translation value 
memory 12. If the read value is less than the maximum M of the output of an AD translation, the 
automatic regulation part 13 is set up raise the DC levels of the DC regenerating section 8, and 
it will raise the DC levels of the DC regenerating section 8 until the value of the digital VGA 
signal eventually outputted from the AD translation part 10 turns into the maximum M of the 
output of an AD translation. 

[0036]On the other hand, if the read value is the maximum M of the output of an AD translation, 
the automatic regulation part 13, It sets up lower the DC levels of the DC regenerating section 8, 
and the value of the digital VGA signal eventually outputted from the AD translation part 10 
drops the DC levels of the DC regenerating section 8 to this side in which less than the 
maximum M of the output of an AD translation becomes. 

[0037] Drawing 2 (b) expresses the analog VGA signal of 100% of white after error correction. 
Maximum level D^+Pj of after [ the end of the above-mentioned adjustment ] of an analog VGA 

signal corresponds with maximum D+P of the range of the AD translation part 10. 
[0038]Next, the NTSC signal of a gradation pattern is made to output from the signal generator 
2. This NTSC video signal is changed into an analog VGA signal by the scan converter 4, and is 
inputted into the DC regenerating section 8 of the LED display device control device 5. After 
DC-levels adjustment and signal amplification are carried out by the DC levels and the gain 
which were set up, in the AD translation part 10, the AD translation of the analog VGA signal is 
carried out by them, and this value is stored in the AD translation value memory 12. 
[0039]The digital VGA signal after drawing 2 (c) carried out an example of the analog VGA signal 
of the gradation pattern before a gain adjustment and drawing 2 (d) carries out the AD 
translation of the analog VGA signal of drawing 2 (c) is expressed. As shown in a figure, when the 
gain of the analog amplifier part 9 has not been adjusted, when minimum Dj-Pj of an analog VGA 

signal is smaller than minimum D-P of the range of the AD translation part 10, When distortion 
arises to a digital VGA signal and minimum D.-P. of an analog VGA signal and minimum D-P of 

the range of the AD translation part 10 are not in agreement, imbalance arises in the luminosity 
of each color of R, G, and B, and reappearance of an exact color cannot be performed. 
[0040]Next, the automatic regulation part 13 reads the data stored in the AD translation value 
memory 12. If the minimum of the read value is a larger value than 0, the automatic regulation 
part 1 3 is set up raise the gain of the analog amplifier part 9, and it will raise the gain of the 
analog amplifier part 9 until the minimum of the digital VGA signal eventually outputted from the 
AD translation part 10 is set to 0. 

[0041]On the other hand, if the minimum of the read value is 0, the automatic regulation part 13 
will be set up lower the gain of the analog amplifier part 9, and will drop the gain of the analog 
amplifier part 9 to this side where the value of the digital VGA signal eventually outputted from 
the AD translation part 10 becomes one or more. 

[0042]Adjustment is ended by repeating adjustment of the DC levels of the above DC 
regenerating sections 8, and an automatic regulation of the gain of the analog amplifier part 9 
several times. Drawing 2 (e) is a figure showing the analog VGA signal after that of adjustment of 
the DC levels of the DC regenerating section 8 and the gain of the analog amplifier part 9 is 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 4/13/2008 



JP,2003-271103,A [DETAILED DESCRIPTION] 



Page 7 of 9 



completed, Maximum Dj+Pj of an analog VGA signal and minimum Dj-Pj of after [ adjustment ] of 

an analog VGA signal correspond with maximum D+P of the range of the AD translation part 10, 
and minimum D-P, respectively. 

[0043]After the above-mentioned adjustment is completed, the automatic regulation part 13 
stores in the adjustment value storing memory 14 the DC levels of the DC regenerating section 
8 and the gain of the analog amplifier part 9 which were adjusted. And in inputting an NTSC 
video signal from the actual image output unit 1. Operation setting of the automatic regulation 
part 13 is made into non-adjustment mode, the DC levels and the gain which were stored in the 
adjustment value storing memory 14 are set as the DC regenerating section 8 and the analog 
amplifier part 9, and it is made to perform DC-levels conversion and amplification of an analog 
VGA signal. 

[0044]As mentioned above, according to the LED display device control device of this 
embodiment, dispersion can be controlled by adjusting the analog VGA signal of R, G, and B with 
dispersion with the characteristic of the scan converter 4 automatically. Since the digital VGA 
signal with which dispersion in the level of R, G, and B was controlled is inputted into the signal 
converter 1 1, it is changed into the digital video signal for LED display devices and picture image 
data is displayed on LED display device 6, it becomes possible to perform a quality display. In 
order that it is not necessary to use an oscilloscope for adjustment of the DC levels of the DC 
regenerating section 8, and adjustment of the gain of the analog amplifier part 9 and the 
automatic regulation part 13 may carry out, these adjustments are simplified dramatically and it 
becomes possible to perform these adjustments for a short time. The DC levels and the gain 
which were adjusted are stored in the adjustment value storing memory 14 which is nonvolatile 
memory, In order that these values stored in the adjustment value storing memory 14 may be 
read also at the time of power supply starting and it may set them as the DC regenerating 
section 8 and the analog amplifier part 9 next time, Like the conventional volume, a value does 
not change by vibration of apparatus and it becomes possible to perform display control of the 
LED display device which is always stabilized and does not have a gap in a color tone. 
Regardless of the individual difference (dispersion) of the conversion range of an AD translation 
part, exact adjustment of DC levels and a gain is attained. 

[0045]Although it had composition which the automatic regulation part 13 adjusts DC levels 
using the analog VGA signal of 100% of white first, and uses the analog VGA signal of a gradation 
pattern next, and adjusts a gain in this embodiment, The automatic regulation part 1 3 is good 
also as composition which adjusts a gain using the analog VGA signal of 100% of white first, uses 
the analog VGA signal of a gradation pattern next, and adjusts DC levels. Even if it has such 
composition, adjustment of DC levels and a gain level can be automatically performed like an 
above-mentioned case. 

[0046](Embodiment 2) Drawing 3 is a block diagram of the LED display device control device 
concerning the embodiment of the invention 2. 

[0047]In drawing 3 , 1 an image output unit and 2 a signal generator and 3 A mixed branching 
filter, 4 a scan converter and 5 a LED display device control device and 6 A LED display device, 
Since an automatic regulation part and 14 are [ an analog amplifier part and 10 ] adjustment 
value storing memories an AD translation value memory and 13 an AD translation part and 11 
DC regenerating section and 9 as for a signal converter and 12 and 8 of these is the same as 
that of drawing 1 , a same sign is attached and explanation is omitted. 

[0048]In this embodiment, the waveform processing section 7 halves the analog VGA signal 
inputted with DC levels, and generates the division video signal which consists of a portion only 
below the DC levels of an analog VGA signal. 

[0049]In the LED display device control device of this embodiment constituted as mentioned 
above, the operation is explained hereafter. 

[0050]First, let operation setting of the automatic regulation part 13 be adjustment mode at the 
time of adjustment of the DC levels of the DC regenerating section 8, and the gain of the analog 
amplifier part 9. First, the automatic regulation part 13 sets the DC levels of the DC regenerating 
section 8, and the gain of the analog amplifier part 9 as a default value, and makes the waveform 
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processing section 7 an operating state. Next, the NTSC video signal of monochrome fringe 
patterns is made to output from the signal generator 2. This NTSC video signal is changed into 
an analog VGA signal by the scan converter 4, and is inputted into the DC regenerating section 8 
of the LED display device control device 5. 

[0051] Drawing 4 is a figure explaining the correcting method of the error of the analog VGA 
signal in Embodiment 2, and drawing 4 (a) expresses an example of the analog VGA signal of 
monochrome fringe patterns before error correction. Dj+Pj in drawing 4 The maximum brightness 

value of an analog VGA signal, D-Pj is a minimum luminance value of an analog VGA signal, is 

the median of an analog VGA signal, and, as for the range maximum of the AD translation part 
10, and D-P, the range minimum of the AD translation part 10 and D of D+P are the range 
median of the AD translation part 10. 

[0052]As shown in drawing 4 (a), as for the analog VGA signal of monochrome fringe patterns, a 
level serves as a rectangular wave signal with which Dj+Pj and a level consist of a repetition of 2 

level with D-Pj. In an operating state, the waveform processing section 7 halves this analog VGA 

signal inputted with DC levels, and generates the division video signal which consists of a portion 
only below the DC levels of an analog VGA signal. After DC-levels adjustment and signal 
amplification are carried out by the DC levels and the gain which were set up, in the AD 
translation part 10, the AD translation of this division video signal is carried out by them, and 
this value is stored in the AD translation value memory 12. 

[0053] Drawing 4 (b) is a figure showing the division video signal which consists of a portion only 
below the DC levels of the analog VGA signal generated by the waveform processing section 7. 
[0054]The automatic regulation part 1 3 acquires the maximum m of the output of the AD 
translation part 10 stored in the AD translation value memory 12, and compares with the 
quantization range median M of the AD translation part 10 (it is the median 127 when the AD 
translation part 10 quantizes at 8 bits). When larger than the range median M of the AD 
translation part 10, as for the automatic regulation part 13, the maximum m of the output of the 
AD translation part 10 lowers the preset value of the DC levels of the DC regenerating section 8 
until the maximum m of the output of the AD translation part 10 turns into the range median M 
of the AD translation part 10. On the contrary, when smaller than the range median M of the AD 
translation part 10, as for the automatic regulation part 13, the maximum m of the output of the 
AD translation part 10 raises the preset value of the DC levels of the DC regenerating section 8 
until the maximum m of the output of the AD translation part 10 turns into the range median M 
of the AD translation part 10. Drawing 4 (c) expresses the division video signal with which DC 
levels were adjusted. 

[0055]After adjustment of these DC levels is completed, the automatic regulation part 13 
acquires the minimum s of the output of the AD translation part 10 stored in the AD translation 
value memory 12. When the acquired minimum s is 0, the automatic regulation part 13 lowers one 
step of gain levels, after raising a gain level until the output minimum s of the AD translation part 
10 becomes one or more. On the contrary, when the output minimum s of the AD translation 
part 10 is one or more, the automatic regulation part 13 lowers a gain level until the output 
minimum s of the AD translation part 10 is set to 0. Drawing 4 (d) expresses the division video 
signal with which the gain was adjusted. 

[0056]And after these adjustments are completed, the automatic regulation part 13 stores in the 
adjustment value storing memory 14 the DC levels of the DC regenerating section 8 and the gain 
of the analog amplifier part 9 which were adjusted, and makes the waveform processing section 7 
a non-operating state. In a non-operating state, the waveform processing section 7 does not 
perform operation which halves the analog VGA signal inputted with DC levels, but outputs the 
inputted analog VGA signal as it is (refer to drawing 4 (e)). 

[0057]And in inputting an NTSC video signal from the actual image output unit 1. Operation 
setting of the automatic regulation part 13 is made into non-adjustment mode, the DC levels and 
the gain which were stored in the adjustment value storing memory 14 are set as the DC 
regenerating section 8 and the analog amplifier part 9, and it is made to perform DC-levels 
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conversion and amplification of an analog VGA signal. 

[0058]Although the waveform processing section 7 halved the analog VGA signal inputted with 
DC levels and decided to generate the division video signal which consists of a portion only 
below the DC levels of an analog VGA signal in this embodiment, It is good also as generating the 
division video signal which consists of a portion only more than the DC levels of an analog VGA 
signal. 
[0059] 

[Effect of the Invention]According to the LED display device control device of this invention 
according to claim 1, as mentioned above. It is a LED display device control device which 
changes the analog video signal corresponding to each trichromatic color into the digital video 
signal for displaying an image by a LED display device, DC regenerating section which sets the 
DC levels of said analog video signal as a predetermined level, The analog amplifier part which 
amplifies the analog video signal with which DC levels were set up by said DC regenerating 
section by a predetermined gain, The analog video signal amplified in said analog amplifier part so 
that the central level of the analog video signal outputted from the AD translation part changed 
into a digital video signal and said DC regenerating section may become the median of the range 
of said AD translation part, So that it may become equal to the maximum range width of the 
analog video signal outputted from said analog amplifier part, and the range widths of said AD 
translation part while adjusting the DC levels of said DC regenerating section automatically, By 
providing the automatic regulation part which adjusts the gain of said analog amplifier part 
automatically, a LED display device control device without an alignment error [ in / it is possible 
to perform adjustment of DC levels and a gain easily and correctly, and / these adjustments ] 
can be provided. 

[0060]According to the invention according to claim 2, in the LED display device control device 
according to claim 1 said automatic regulation part, Set up the DC levels of said DC regenerating 
section, and it ranks second so that the maximum level of said analog video signal may serve as 
the maximum of the range of said A/D converter, By repeating operation of setting up the gain 
of said analog amplifier part so that the minimum level of said analog video signal may serve as 
the minimum of the range of said A/D converter, Or set up the DC levels of said DC 
regenerating section, and it ranks second so that the minimum level of said analog video signal 
may serve as the minimum of the range of said A/D converter, By repeating operation of setting 
up the gain of said analog amplifier so that the maximum level of said analog video signal may 
serve as the maximum of the range of said A/D converter, By having decided to adjust 
automatically the DC levels of said DC regenerating section, and the gain of said analog amplifier 
part, a LED display device control device with an automatic regulation part able to adjust 
automatically the DC levels of DC regenerating section and the gain of said analog amplifier part 
can be provided. 

[0061 ]In [ according to the invention according to claim 3 ] the LED display device control 
device according to claim 1, Bisect the analog video signal inputted into said DC regenerating 
section, and it has a waveform processing section which generates the division video signal 
which consists of a portion only more than the DC levels of said analog video signal, or below DC 
levels, Said automatic regulation part so that the central level of the analog video signal which is 
the maximum or the minimum of said division video signal, and the median of the range of said 
AD translation part may be in agreement, So that it may become equal to the minimum of an 
analog video signal or the maximum level which is the minimum or the maximum of said division 
video signal outputted from said analog amplifier part, and the range widths of said AD 
translation part after adjusting the DC levels of said DC regenerating section automatically, By 
having decided to adjust the gain of said analog amplifier part automatically, a LED display device 
control device with an automatic regulation part able to adjust automatically the DC levels of DC 
regenerating section and the gain of said analog amplifier part can be provided. 
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TECHNICAL FIELD 



[Field of the Invention]This invention relates to the LED display device control device which 
controls the level difference of the signal of R [ of the picture image data inputted into an LED 
full color display ] t G, and B each color. 
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PRIOR ART 



[Description of the Prior Art]In recent years, the LED display device using the light emitting 
diode (henceforth "LED") of red (R) green (G) blue (B) of full color correspondence is beginning 
to spread quickly. This LED display device is used as a display on which the video signal of the 
NTSC system which various image output units, such as a television tuner, a videocassette 
recorder, a laser disc (registered trademark) player, and a video camera, output is generally 
displayed. The NTSC video signal outputted from these image output units is changed into the 
digital video signal corresponding to each color of R, G, and B by the LED display device control 
device, and is inputted into a LED display device, and an image is displayed on a LED display 
device. 

[0003] Drawing 5 is a block diagram of the conventional LED display device control device. 
[0004]In drawing 5 , the image output units 1 are image output units, such as a television tuner, a 
videocassette recorder, a laser disc player, and a video camera. The signal generator 2 generates 
and outputs the signal for adjustment for the DC levels of the LED display device control device 
20, and a gain adjustment. The mixed branching filter 3 is constituted by the directional coupler. 
The scan converter 4 divides into the chrominance signal C and the luminance signal Y the video 
signal of the NTSC system inputted from the image output unit 1 or the signal generator 2 
through the mixed branching filter 3, and performs the color adjustment of hue, brightness, and 
chroma saturation. The chrominance signal C is divided into color-difference-signal R-Y (U) and 
B-Y(V) after that. After analog-to-digital conversion (henceforth a "AD translation") of these 
signals is carried out, scaling of them is carried out to an effective display area, they are 
changed into digital one R and G and B signal, and analogue conversion is carried out to the last, 
and they are outputted as an analog VGA signal of R, G, and B. 

[0005]The LED display device control device 20 changes into the digital video signal 
corresponding to each color of R, G, and B the analog VGA signal of R, G, and B inputted from 
the scan converter 4. LED display device 6 is the display in which LED of much R, G, and B each 
color was arranged. 

The digital video signal corresponding to each color of R, G, and B which are inputted is 
displayed as full color video. 

[0006]The LED display device control device 20 comprises the DC regenerative circuit 21, the 
analog amplifier circuit 22, AD conversion circuit 23, and the signal converter 24. The DC 
regenerative circuit 21 is a circuit which performs DC-levels adjustment of the analog VGA 
signal inputted from the scan converter 4. 

Resistance can be changed according to the angle of rotation of the knob of the volume 21a for 
DC-levels adjustment, and the DC levels of the analog VGA signal outputted from the DC 
regenerative circuit 21 by this are made variable. 

The analog amplifier circuit 22 is a circuit which performs gain level adjustment of the analog 
VGA signal with which adjustment of DC levels was performed in the DC regenerative circuit 21. 
Resistance can be changed according to the angle of rotation of the knob of the volume 22a for 
gain adjustments, and the gain (amplification factor) of the analog VGA signal outputted from the 
analog amplifier circuit 22 by this can be made variable. 
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AD conversion circuit 23 quantizes the analog VGA signal with which DC-levels adjustment and 
a gain adjustment were carried out by the DC regenerative circuit 21 and the analog amplifier 
circuit 22, and changes it into a digital VGA signal. The signal converter 24 changes a digital VGA 
signal into the digital video signal corresponding to each color of R for LED display devices, G, 
and B. 

[0007]In the conventional LED display device control device of the above composition, some 
errors arise with dispersion in the characteristic of the scan converter 4 actually in the DC 
levels and amplitude of each analog VGA signal of R, G, and B. Therefore, dispersion in average 
value produces the digital VGA signal outputted from an AD conversion circuit between R, G, 
and B signal by the error of the DC levels of each of this analog VGA signal. Dispersion produces 
the digital VGA signal outputted from an AD conversion circuit in amplitude value between R, G, 
and B signal by the error of the amplitude of each analog VGA signal. 

[0008] Drawing 6 is a figure explaining the correcting method of the error of an analog VGA 
signal, drawing 6 (a) expresses an example of the analog VGA signal before amendment with 
error, drawing 6 (b) expresses the digital VGA signal before amendment with error, and drawing 6 
(c) expresses the analog VGA signal after amendment with error. 

[0009]In drawing 6 , the rectangular wave signal of the repetition by maximum luminance and 
minimum luminance (black level) is inputted as a signal for adjustment from the signal generator 
2 as an example. Dj+Pj in drawing 6 The maximum brightness value of an analog VGA signal, D-Pj 

is a minimum luminance value of an analog VGA signal, Dj is the median of an analog VGA signal, 

and, as for the range maximum of AD conversion circuit 23, and D-P, the range minimum of AD 
conversion circuit 23 and D of D+P are the range median of AD conversion circuit 23. 
[0010]In the example of drawing 6 (a), since maximum brightness value Dj+Pj of the analog VGA 

signal is over range maximum D+P of AD conversion circuit 23, all the portions into which the 
digital VGA signal exceeded D+P like drawing 6 (b) serve as D+P. Since minimum luminance value 
Dj— Pj of an analog VGA signal is larger than range minimum D-P of AD conversion circuit 23, the 

range of the low of AD conversion circuit 23 is not used effectively. Since range-widths 2P . of 

the luminance value of an analog VGA signal differs from the range widths 2P of AD conversion 
circuit 23, dispersion may produce the digital VGA signal outputted from an AD conversion 
circuit in amplitude value between R, G, and B signal. 

[0011]Then, in order to amend the error of these each analog VGA signal, DC regenerative 
circuit is equipped with the volume 21a for DC-levels adjustment about each of each analog 
VGA signal of R, G, and B. 

The analog amplifier circuit 22 is equipped with the volume 22a for gain level adjustment about 
each of each analog VGA signal of R, G, and B. 

[0012]Amendment of the error of each analog VGA signal is performed in the following 
procedures. 

[0013]First, generate the signal for adjustment with the signal generator 2, and this signal for 
adjustment is inputted into the scan converter 4, The analog VGA signal outputted from the scan 
converter 4 is inputted into the DC regenerative circuit 21 and the analog amplifier circuit 22, 
and the amplified analog VGA signal (signal in the point A of drawing 5 ) which is outputted from 
the analog amplifier circuit 22 to each signal of R, G, and B is measured with an oscilloscope. 
The signal (for example, a rectangle signal and a saw-tooth-wave signal) with which the 
luminosity of each color consists of a repetition by the portion used as the portion used as the 
maximum and the minimum (black level) is used for this signal for adjustment. 
[001 4]A tuning company observes the waveform of an oscilloscope and calculates the wave-like 
median Di from an input waveform. And observing the waveform of an oscilloscope, a tuning 
company turns the volume 21a for DC-levels adjustment, and adjusts resistance so that the 
median Di of an input waveform may be in agreement with the conversion midrange value D of an 
AD conversion circuit. The maximum and the minimum of an analog VGA signal which are 
outputted from the analog amplifier circuit 22 and which were amplified adjust the gain of the 
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analog amplifier circuit 22 so that it may become the maximum of the conversion range of AD 
conversion circuit 23, and the minimum. A tuning company performs this adjustment by turning 
the volume 22a for gain adjustments, observing the waveform of an oscilloscope. 
[0015]Thus, maximum brightness value Dj+Pj of an analog VGA signal and minimum luminance 

value Dj-Pj which are outputted from the analog amplifier circuit 22 to each signal of R, G, and B 

and which were amplified, It is adjusted so that it may be in agreement with range maximum D+P 
and range minimum D-P of AD conversion circuit 23, and amendment of the error by dispersion 
in the characteristic of the scan converter 4 is performed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]According to the LED display device control device of this invention 
according to claim 1, as mentioned above. It is a LED display device control device which 
changes the analog video signal corresponding to each trichromatic color into the digital video 
signal for displaying an image by a LED display device, DC regenerating section which sets the 
DC levels of said analog video signal as a predetermined level, The analog amplifier part which 
amplifies the analog video signal with which DC levels were set up by said DC regenerating 
section by a predetermined gain, The analog video signal amplified in said analog amplifier part so 
that the central level of the analog video signal outputted from the AD translation part changed 
into a digital video signal and said DC regenerating section may become the median of the range 
of said AD translation part, So that it may become equal to the maximum range width of the 
analog video signal outputted from said analog amplifier part, and the range widths of said AD 
translation part while adjusting the DC levels of said DC regenerating section automatically, By 
providing the automatic regulation part which adjusts the gain of said analog amplifier part 
automatically, a LED display device control device without an alignment error [ in / it is possible 
to perform adjustment of DC levels and a gain easily and correctly, and / these adjustments ] 
can be provided. 

[0060]According to the invention according to claim 2, in the LED display device control device 
according to claim 1 said automatic regulation part, Set up the DC levels of said DC regenerating 
section, and it ranks second so that the maximum level of said analog video signal may serve as 
the maximum of the range of said A/D converter, By repeating operation of setting up the gain 
of said analog amplifier part so that the minimum level of said analog video signal may serve as 
the minimum of the range of said A/D converter, Or set up the DC levels of said DC 
regenerating section, and it ranks second so that the minimum level of said analog video signal 
may serve as the minimum of the range of said A/D converter, By repeating operation of setting 
up the gain of said analog amplifier so that the maximum level of said analog video signal may 
serve as the maximum of the range of said A/D converter, By having decided to adjust 
automatically the DC levels of said DC regenerating section, and the gain of said analog amplifier 
part, a LED display device control device with an automatic regulation part able to adjust 
automatically the DC levels of DC regenerating section and the gain of said analog amplifier part 
can be provided. 

[0061]In [ according to the invention according to claim 3 ] the LED display device control 
device according to claim 1, Bisect the analog video signal inputted into said DC regenerating 
section, and it has a waveform processing section which generates the division video signal 
which consists of a portion only more than the DC levels of said analog video signal, or below DC 
levels, Said automatic regulation part so that the central level of the analog video signal which is 
the maximum or the minimum of said division video signal, and the median of the range of said 
AD translation part may be in agreement, So that it may become equal to the minimum of an 
analog video signal or the maximum level which is the minimum or the maximum of said division 
video signal outputted from said analog amplifier part, and the range widths of said AD 
translation part after adjusting the DC levels of said DC regenerating section automatically, By 
having decided to adjust the gain of said analog amplifier part automatically, a LED display device 
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control device with an automatic regulation part able to adjust automatically the DC levels of DC 
regenerating section and the gain of said analog amplifier part can be provided. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, while the tuning company observed the 
waveform of the oscilloscope in the above-mentioned conventional LED display device control 
device, the volume 21a for DC-levels adjustment and the volume 22a for gain adjustments 
needed to be adjusted, and tuning was troublesome. In order that the tuning company might 
memorize the range D of the conversion range of AD conversion circuit 23, D+P, and D-P at the 
time of adjustment of each volume, there was a problem that tuning was troublesome and 
workability was also missing. Since the adjustment value was saved by the volume 21a for DC- 
levels adjustment, and the volume 22a for gain adjustments, there was also a problem that an 
adjustment value might change with vibration. The range of the conversion range of AD 
conversion circuit 23 was not fixed correctly with a device according to the manufacture error of 
AD conversion circuit 23, etc., but also had the problem that it could not adjust to dispersion in 
the range of the conversion range of AD conversion circuit 23 depending on the above- 
mentioned conventional adjustment procedure. 

[0017]Then, the technical problem of this invention is in solving the above-mentioned 
conventional problem, and there is in providing a LED display device control device without an 
alignment error [ in / it is possible to perform adjustment of DC levels and a gain easily and 
correctly and / these adjustments ]. 
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MEANS 



[Means for Solving the Problem]In order to solve an aforementioned problem a LED display 
device control device of this invention, It is a LED display device control device which changes 
an analog video signal corresponding to each trichromatic color into a digital video signal for 
displaying an image by a LED display device, DC regenerating section which sets DC levels of 
said analog video signal as a predetermined level, An analog amplifier part which amplifies an 
analog video signal with which DC levels were set up by said DC regenerating section by a 
predetermined gain, An analog video signal amplified in said analog amplifier part so that a central 
level of an analog video signal outputted from an AD translation part changed into a digital video 
signal and said DC regenerating section may become the median of a range of said AD 
translation part, While adjusting DC levels of said DC regenerating section automatically, 
composition of providing an automatic regulation part which adjusts a gain of said analog 
amplifier part automatically is comprised so that it may become equal to maximum range width of 
an analog video signal outputted from said analog amplifier part, and range widths of said AD 
translation part. 

[0019]By this composition, a LED display device control device without an alignment error [ in / 
it is possible to perform adjustment of DC levels and a gain easily and correctly, and / these 
adjustments ] can be provided. 
[0020] 

[Embodiment of the Invention]The LED display device control device of this invention according 
to claim 1 , It is a LED display device control device which changes the analog video signal 
corresponding to each trichromatic color into the digital video signal for displaying an image by a 
LED display device, DC regenerating section which sets the DC levels of said analog video signal 
as a predetermined level, The analog amplifier part which amplifies the analog video signal with 
which DC levels were set up by said DC regenerating section by a predetermined gain, The 
analog video signal amplified in said analog amplifier part so that the central level of the analog 
video signal outputted from the AD translation part changed into a digital video signal and said 
DC regenerating section may become the median of the range of said AD translation part, So 
that it may become equal to the maximum range width of the analog video signal outputted from 
said analog amplifier part, and the range widths of said AD translation part while adjusting the DC 
levels of said DC regenerating section automatically, In order that it may have composition 
possessing the automatic regulation part which adjusts the gain of said analog amplifier part 
automatically and an automatic regulation part may adjust automatically the DC levels of DC 
regenerating section, and the gain of said analog amplifier part by this composition, It becomes 
unnecessary for a tuning company to perform adjustment of DC levels and a gain using an 
oscilloscope, and work becomes easy. In order not to use volume, DC levels and the preset value 
of a gain are not out of order by vibration of apparatus. Adjustment of DC levels and a gain is 
attained correctly not related at dispersion by the individual difference of the conversion range 
by the side of the analog of an AD translation part. 

[0021]The invention according to claim 2 is the LED display device control device according to 
claim 1, and said automatic regulation part, Set up the DC levels of said DC regenerating section, 
and it ranks second so that the maximum level of said analog video signal may serve as the 
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maximum of the range of said A/D converter, By repeating operation of setting up the gain of 
said analog amplifier part so that the minimum level of said analog video signal may serve as the 
minimum of the range of said A/D converter, Or set up the DC levels of said DC regenerating 
section, and it ranks second so that the minimum level of said analog video signal may serve as 
the minimum of the range of said A/D converter, By repeating operation of setting up the gain of 
said analog amplifier so that the maximum level of said analog video signal may serve as the 
maximum of the range of said A/D converter, It supposes that the DC levels of said DC 
regenerating section and the gain of said analog amplifier part are adjusted automatically, and 
this composition enables an automatic regulation part to adjust automatically the DC levels of 
DC regenerating section, and the gain of said analog amplifier part. 

[0022]The invention according to claim 3 is the LED display device control device according to 
claim 1 , Bisect the analog video signal inputted into said DC regenerating section, and it has a 
waveform processing section which generates the division video signal which consists of a 
portion only more than the DC levels of said analog video signal, or below DC levels, Said 
automatic regulation part so that the central level of the analog video signal which is the 
maximum or the minimum of said division video signal, and the median of the range of said AD 
translation part may be in agreement, So that it may become equal to the minimum of an analog 
video signal or the maximum level which is the minimum or the maximum of said division video 
signal outputted from said analog amplifier part, and the range widths of said AD translation part 
after adjusting the DC levels of said DC regenerating section automatically, It supposes that the 
gain of said analog amplifier part is adjusted automatically, and this composition enables an 
automatic regulation part to adjust automatically the DC levels of DC regenerating section, and 
the gain of said analog amplifier part. 

[0023]The 1 embodiment of this invention is described below, referring to drawings. 
[0024](Embodiment 1) Drawing 1 is a block diagram of the LED display device control device 
concerning the embodiment of the invention 1 . 

[0025]In drawing 1 , the image output units 1 are image output units, such as a television tuner, a 
videocassette recorder, a laser disc player, and a video camera. The signal generator 2 generates 
and outputs the signal for adjustment for the DC levels of the LED display device control device 
5, and a gain adjustment. The mixed branching filter 3 is constituted by the directional coupler. 
The scan converter 4 divides into the chrominance signal C and the luminance signal Y the video 
signal of the NTSC system inputted from the image output unit 1 or the signal generator 2 
through the mixed branching filter 3, and performs the color adjustment of hue, brightness, and 
chroma saturation. The chrominance signal C is divided into color-difference-signal R-Y (U) and 
B-Y(V) after that. After analog-to-digital conversion (henceforth a "AD translation") of these 
signals is carried out, scaling of them is carried out to an effective display area, they are 
changed into digital one R and G and B signal, and analogue conversion is carried out to the last, 
and they are outputted as an analog VGA signal of R, G, and B. 
[0026]The LED display device control device 5 changes into the digital video signal 
corresponding to each color of R, G, and B the analog VGA signal (analog video signal) of R, G, 
and B inputted from the scan converter 4. LED display device 6 is the display in which LED of 
much R, G, and B each color was arranged, and displays the digital video signal corresponding to 
each color of R, G, and B which are inputted as full color video. 

[0027]The LED display device control device 5 comprises the DC regenerating section 8, the 
analog amplifier part 9, the AD translation part 10, the signal converter 1 1, the AD translation 
value memory 12, the automatic regulation part 13, and the adjustment value storing memory 14. 
The DC regenerating section 8 performs DC-levels adjustment of the analog VGA signal inputted 
from the scan converter 4. By the DC regenerating section 8, the analog amplifier part 9 
performs gain level adjustment of the analog VGA signal with which adjustment of DC levels was 
performed, and by AGC (variable gain amplifier). The gain (amplification factor) of the analog VGA 
signal outputted from the analog amplifier part 9 can be made variable. The AD translation part 
10 quantizes the analog VGA signal with which a gain adjustment and DC-levels adjustment were 
carried out by the DC regenerating section 8 and the analog amplifier part 9, and changes it into 
a digital VGA signal (analog video signal). The signal converter 1 1 changes a digital VGA signal 
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into the digital video signal for a display corresponding to each color of R for LED display 
devices, G, and B. 

[0028]The AD translation value memory 12 stores the value of the digital VGA signal outputted 
from the AD translation part 10. Based on the value of the digital VGA signal stored in the AD 
translation value memory 12, the automatic regulation part 13 the central level of the analog 
video signal outputted from the DC regenerating section 8 so that it may become the median of 
the range of the AD translation part 10, While adjusting the DC levels of the DC regenerating 
section 8 automatically, the gain of the analog amplifier part 9 is adjusted automatically so that it 
may become equal to the maximum range width of an analog video signal and the range widths of 
the AD translation part 10 which are outputted from the analog amplifier part 9. The adjustment 
value storing memory 14 is a memory which stores the DC levels of the DC regenerating section 
8 and the gain of the analog amplifier part 9 which the automatic regulation part 13 set up, and 
nonvolatile memory, such as a flash memory, is used. 

[0029]In the LED display device control device of this embodiment constituted as mentioned 
above, the operation is explained hereafter. 

[0030]First, let operation setting of the automatic regulation part 13 be adjustment mode at the 
time of adjustment of the DC levels of the DC regenerating section 8, and the gain of the analog 
amplifier part 9. Next, the NTSC video signal of 100% of white is made to output from the signal 
generator 2. This NTSC video signal is changed into an analog VGA signal by the scan converter 
4, and is inputted into the DC regenerating section 8 of the LED display device control device 5. 
[0031] Drawing 2 is a figure explaining the correcting method of the error of the analog VGA 
signal in Embodiment 1 , and drawing 2 (a) expresses an example of the analog VGA signal of 
100% of white before error correction. Dj+Pj in drawing 2 The maximum brightness value of an 

analog VGA signal, Dj-Pj is a minimum luminance value of an analog VGA signal, Dj is the median 

of an analog VGA signal, and, as for the range maximum of the AD translation part 10, and D~P, 
the range minimum of the AD translation part 10 and D of D+P are the range median of the AD 
translation part 10. 

[0032]As the analog VGA signal of 100% of white is shown in drawing 2 (a), a level serves as a 
signal of the constant value of Dj+Pj. 

[0033]The automatic regulation part 13 sets the DC levels of the DC regenerating section 8, and 
the gain of the analog amplifier part 9 as a default value first. After DC-levels adjustment and 
signal amplification are carried out by the DC levels and the gain which were set up, in the AD 
translation part 10, the AD translation of the analog VGA signal is carried out by them, and this 
value is stored in the AD translation value memory 12. 

[0034]When level Dj+Pj of the analog VGA signal inputted into the DC regenerating section 8 is 

larger than maximum D+P of the range of an A/D converter at this time, The value of the digital 
VGA signal outputted from the AD translation part 10 is the maximum M of the output of an A/D 
converter (for example, when the AD translation part 10 quantizes at 8 bits.). Become the 
maximum 255 and when level Dj+Pj of an analog VGA signal is smaller than maximum D+P of the 

range of an A/D converter, The value of the digital VGA signal outputted from the AD translation 
part 10 turns into a value which quantized level Dj+Pj by the quantization level of the AD 

translation part 10. 

[0035]Next, the automatic regulation part 13 reads the data stored in the AD translation value 
memory 12. If the read value is less than the maximum M of the output of an AD translation, the 
automatic regulation part 13 is set up raise the DC levels of the DC regenerating section 8, and 
it will raise the DC levels of the DC regenerating section 8 until the value of the digital VGA 
signal eventually outputted from the AD translation part 10 turns into the maximum M of the 
output of an AD translation. 

[0036]On the other hand, if the read value is the maximum M of the output of an AD translation, 
the automatic regulation part 13, It sets up lower the DC levels of the DC regenerating section 8, 
and the value of the digital VGA signal eventually outputted from the AD translation part 10 
drops the DC levels of the DC regenerating section 8 to this side in which less than the 
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maximum M of the output of an AD translation becomes. 

[0037] Drawing 2 (b) expresses the analog VGA signal of 100% of white after error correction. 
Maximum level Dj+Pj of after [ the end of the above-mentioned adjustment ] of an analog VGA 

signal corresponds with maximum D+P of the range of the AD translation part 10. 
[0038] Next, the NTSC signal of a gradation pattern is made to output from the signal generator 
2. This NTSC video signal is changed into an analog VGA signal by the scan converter 4, and is 
inputted into the DC regenerating section 8 of the LED display device control device 5. After 
DC-levels adjustment and signal amplification are carried out by the DC levels and the gain 
which were set up, in the AD translation part 10, the AD translation of the analog VGA signal is 
carried out by them, and this value is stored in the AD translation value memory 12. 
[0039]The digital VGA signal after drawing 2 (c) carried out an example of the analog VGA signal 
of the gradation pattern before a gain adjustment and drawing 2 (d) carries out the AD 
translation of the analog VGA signal of drawing 2 (c) is expressed. As shown in a figure, when the 
gain of the analog amplifier part 9 has not been adjusted, when minimum Dj-Pj of an analog VGA 

signal is smaller than minimum D-P of the range of the AD translation part 10, When distortion 
arises to a digital VGA signal and minimum Dj-Pj of an analog VGA signal and minimum D-P of 

the range of the AD translation part 10 are not in agreement, imbalance arises in the luminosity 
of each color of R, G, and B, and reappearance of an exact color cannot be performed. 
[0040]Next, the automatic regulation part 13 reads the data stored in the AD translation value 
memory 1 2. If the minimum of the read value is a larger value than 0, the automatic regulation 
part 13 is set up raise the gain of the analog amplifier part 9, and it will raise the gain of the 
analog amplifier part 9 until the minimum of the digital VGA signal eventually outputted from the 
AD translation part 10 is set to 0. 

[0041]On the other hand, if the minimum of the read value is 0, the automatic regulation part 13 
will be set up lower the gain of the analog amplifier part 9, and will drop the gain of the analog 
amplifier part 9 to this side where the value of the digital VGA signal eventually outputted from 
the AD translation part 10 becomes one or more. 

[0042]Adjustment is ended by repeating adjustment of the DC levels of the above DC 
regenerating sections 8, and an automatic regulation of the gain of the analog amplifier part 9 
several times. Drawing 2 (e) is a figure showing the analog VGA signal after that of adjustment of 
the DC levels of the DC regenerating section 8 and the gain of the analog amplifier part 9 is 
completed, Maximum Dj+Pj of an analog VGA signal and minimum Dj-Pj of after [ adjustment ] of 

an analog VGA signal correspond with maximum D+P of the range of the AD translation part 10, 
and minimum D-P, respectively. 

[0043]After the above-mentioned adjustment is completed, the automatic regulation part 13 
stores in the adjustment value storing memory 14 the DC levels of the DC regenerating section 
8 and the gain of the analog amplifier part 9 which were adjusted. And in inputting an NTSC 
video signal from the actual image output unit 1 . Operation setting of the automatic regulation 
part 13 is made into non-adjustment mode, the DC levels and the gain which were stored in the 
adjustment value storing memory 14 are set as the DC regenerating section 8 and the analog 
amplifier part 9, and it is made to perform DC-levels conversion and amplification of an analog 
VGA signal. 

[0044]As mentioned above, according to the LED display device control device of this 
embodiment, dispersion can be controlled by adjusting the analog VGA signal of R, G, and B with 
dispersion with the characteristic of the scan converter 4 automatically. Since the digital VGA 
signal with which dispersion in the level of R, G, and B was controlled is inputted into the signal 
converter 11, it is changed into the digital video signal for LED display devices and picture image 
data is displayed on LED display device 6, it becomes possible to perform a quality display. In 
order that it is not necessary to use an oscilloscope for adjustment of the DC levels of the DC 
regenerating section 8, and adjustment of the gain of the analog amplifier part 9 and the 
automatic regulation part 13 may carry out, these adjustments are simplified dramatically and it 
becomes possible to perform these adjustments for a short time. The DC levels and the gain 
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which were adjusted are stored in the adjustment value storing memory 14 which is nonvolatile 
memory, In order that these values stored in the adjustment value storing memory 14 may be 
read also at the time of power supply starting and it may set them as the DC regenerating 
section 8 and the analog amplifier part 9 next time, Like the conventional volume, a value does 
not change by vibration of apparatus and it becomes possible to perform display control of the 
LED display device which is always stabilized and does not have a gap in a color tone. 
Regardless of the individual difference (dispersion) of the conversion range of an AD translation 
part, exact adjustment of DC levels and a gain is attained. 

[0045]Although it had composition which the automatic regulation part 13 adjusts DC levels 
using the analog VGA signal of 100% of white first, and uses the analog VGA signal of a gradation 
pattern next, and adjusts a gain in this embodiment, The automatic regulation part 13 is good 
also as composition which adjusts a gain using the analog VGA signal of 100% of white first, uses 
the analog VGA signal of a gradation pattern next, and adjusts DC levels. Even if it has such 
composition, adjustment of DC levels and a gain level can be automatically performed like an 
above-mentioned case. 

[0046](Embodiment 2) Drawing 3 is a block diagram of the LED display device control device 
concerning the embodiment of the invention 2. 

[0047]In drawing 3 , 1 an image output unit and 2 a signal generator and 3 A mixed branching 
filter, 4 a scan converter and 5 a LED display device control device and 6 A LED display device, 
Since an automatic regulation part and 14 are [ an analog amplifier part and 10 ] adjustment 
value storing memories an AD translation value memory and 13 an AD translation part and 1 1 
DC regenerating section and 9 as for a signal converter and 12 and 8 of these is the same as 
that of drawing 1 , a same sign is attached and explanation is omitted. 

[0048]In this embodiment, the waveform processing section 7 halves the analog VGA signal 
inputted with DC levels, and generates the division video signal which consists of a portion only 
below the DC levels of an analog VGA signal. 

[0049]In the LED display device control device of this embodiment constituted as mentioned 
above, the operation is explained hereafter. 

[0050]First, let operation setting of the automatic regulation part 13 be adjustment mode at the 
time of adjustment of the DC levels of the DC regenerating section 8, and the gain of the analog 
amplifier part 9. First, the automatic regulation part 13 sets the DC levels of the DC regenerating 
section 8, and the gain of the analog amplifier part 9 as a default value, and makes the waveform 
processing section 7 an operating state. Next, the NTSC video signal of monochrome fringe 
patterns is made to output from the signal generator 2. This NTSC video signal is changed into 
an analog VGA signal by the scan converter 4, and is inputted into the DC regenerating section 8 
of the LED display device control device 5. 

[0051] Drawing 4 is a figure explaining the correcting method of the error of the analog VGA 
signal in Embodiment 2, and drawing 4 (a) expresses an example of the analog VGA signal of 
monochrome fringe patterns before error correction. Dj+Pj in drawing 4 The maximum brightness 

value of an analog VGA signal, D-Pj is a minimum luminance value of an analog VGA signal, Dj is 

the median of an analog VGA signal, and, as for the range maximum of the AD translation part 
10, and D-P, the range minimum of the AD translation part 10 and D of D+P are the range 
median of the AD translation part 10. 

[0052]As shown in drawing 4 (a), as for the analog VGA signal of monochrome fringe patterns, a 
level serves as a rectangular wave signal with which Dj+Pj and a level consist of a repetition of 2 

level with Dj-Pj. In an operating state, the waveform processing section 7 halves this analog VGA 

signal inputted with DC levels, and generates the division video signal which consists of a portion 
only below the DC levels of an analog VGA signal. After DC-levels adjustment and signal 
amplification are carried out by the DC levels and the gain which were set up, in the AD 
translation part 10, the AD translation of this division video signal is carried out by them, and 
this value is stored in the AD translation value memory 12. 

[0053] Drawing 4 (b) is a figure showing the division video signal which consists of a portion only 
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below the DC levels of the analog VGA signal generated by the waveform processing section 7. 
[0054]The automatic regulation part 13 acquires the maximum m of the output of the AD 
translation part 10 stored in the AD translation value memory 12, and compares with the 
quantization range median M of the AD translation part 10 (it is the median 127 when the AD 
translation part 10 quantizes at 8 bits). When larger than the range median M of the AD 
translation part 10, as for the automatic regulation part 13, the maximum m of the output of the 
AD translation part 10 lowers the preset value of the DC levels of the DC regenerating section 8 
until the maximum m of the output of the AD translation part 10 turns into the range median M 
of the AD translation part 10. On the contrary, when smaller than the range median M of the AD 
translation part 10, as for the automatic regulation part 13, the maximum m of the output of the 
AD translation part 10 raises the preset value of the DC levels of the DC regenerating section 8 
until the maximum m of the output of the AD translation part 10 turns into the range median M 
of the AD translation part 10. Drawing 4 (c) expresses the division video signal with which DC 
levels were adjusted. 

[0055]After adjustment of these DC levels is completed, the automatic regulation part 13 
acquires the minimum s of the output of the AD translation part 10 stored in the AD translation 
value memory 12. When the acquired minimum s is 0, the automatic regulation part 13 lowers one 
step of gain levels, after raising a gain level until the output minimum s of the AD translation part 
10 becomes one or more. On the contrary, when the output minimum s of the AD translation 
part 10 is one or more, the automatic regulation part 13 lowers a gain level until the output 
minimum s of the AD translation part 10 is set to 0. Drawing 4 (d) expresses the division video 
signal with which the gain was adjusted. 

[0056]And after these adjustments are completed, the automatic regulation part 13 stores in the 
adjustment value storing memory 14 the DC levels of the DC regenerating section 8 and the gain 
of the analog amplifier part 9 which were adjusted, and makes the waveform processing section 7 
a non-operating state. In a non-operating state, the waveform processing section 7 does not 
perform operation which halves the analog VGA signal inputted with DC levels, but outputs the 
inputted analog VGA signal as it is (refer to drawing 4 (e)). 

[0057]And in inputting an NTSC video signal from the actual image output unit 1 . Operation 
setting of the automatic regulation part 13 is made into non-adjustment mode, the DC levels and 
the gain which were stored in the adjustment value storing memory 14 are set as the DC 
regenerating section 8 and the analog amplifier part 9, and it is made to perform DC-levels 
conversion and amplification of an analog VGA signal. 

[0058]Although the waveform processing section 7 halved the analog VGA signal inputted with 
DC levels and decided to generate the division video signal which consists of a portion only 
below the DC levels of an analog VGA signal in this embodiment, It is good also as generating the 
division video signal which consists of a portion only more than the DC levels of an analog VGA 
signal. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the LED display device control device concerning the 
embodiment of the invention 1 

[Drawing 2] The figure explaining the correcting method of the error of the analog VGA signal in 
Embodiment 1 

[Drawing 3] The block diagram of the LED display device control device concerning the 
embodiment of the invention 2 

[Drawing 4] The figure explaining the correcting method of the error of the analog VGA signal in 
Embodiment 2 

[Drawing 5] The block diagram of the conventional LED display device control device 
[Drawing 6] The figure explaining the correcting method of the error of an analog VGA signal 
[Description of Notations] 

1 Image output unit 

2 Signal generator 

3 A mixed branching filter 

4 Scan converter 

5 LED display device control device 

6 LED display device 

7 Waveform processing section 

8 DC regenerating section 

9 Analog amplifier part 

10 AD translation part 

1 1 Signal converter 

12 AD translation value memory 

13 Automatic regulation part 

14 Adjustment value storing memory 

20 LED display device control device 

21 DC regenerative circuit 

21a Volume for DC-levels adjustment 

22 Analog amplifier circuit 

22a Volume for gain adjustments 

23 AD conversion circuit 

24 Signal converter 
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ti. LED 2 0 0>Z*C ^MRlf >/4 > 

sss<z>fcao«>ssiKffle^«:fe«i/ffl*"r*. shafts 

<U) , b-y (v> tc^iesn*. cn^^ftw. 
R. G, Be^Sta^ft-csffetcr+a^KftOT: 

R. G, B07-*"D yVQhitm^^X&ftZftZo 
1 0 0 0 5 ] L E D^Ssto^SS 0 ti, + > ^ 
>^-^43f>^^$n^R, G, BCC-T^D^VGA 
(i^f£, R. G, B^&a^^r^^V^^lftf*^ 
cc^^r^o LEDkoiieit ^&©R. G, 
^LED^£9lJ5nA:^^g-C'*D. A*7<*ft£R, 

[0006] LED^8SH]i^S20ii, 

r7"a^r>-7*(eiBS2 2, A DS^IilBS 2 3 , 
SCMf-^!S:fe^2 4^6ms£3n'CC^ 0 DCH£@SS 
2U*, X++>=2>M-3r4^»6A/5$n^>7-f ay 
VGA^^DCl-^-'UiSIIS^lT^lsiBSrabO. DCu 

SS2 1 A>f5>a3/J5n^7"f n^VGAfi^DCL^.O' 
*«f^<tr<£>. 77"D ^7>7"li]S§£ 2ii, DC^[g| 
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3 

2 3 6 Hi ^ $ ft £ r o * v g a ft ^ <E 4 > ( * g «§ 
DCP?£ias&2 l&tf7*o?r>:^5&2 2fc£*;!D 

c u ^ juanst v * > ssisf^ $ n^c 7 o y v g a it 

#t amt u to $ )i v g Aft^cgferr &«> m^aft 

S2 4I*. ri 5 *JUVGAfg^*LE D&nSJfiti&R. 
[ 0 0 0 7 ] U±o>£ ^ft fiWWS£*©L E D$*S« 

sail a cc fe c - . cc t* * * * > ^ > ,» >- - £ 4 or#f± 
torvGA ft^<7> dcu * Homme x 

ti. R, G, Bfi^B»r'¥^ltW*6r3**s^i;-S 0 5 
fc. &r^D^VGAff^(CH<i^Mtcj:0. ADS 
feSBfi^Sffl^Sn^'r^^.'bVGAH^ti, R. G, 

B ft rHI mtc\*h-oZifi±oz. 20 

[ o o o 6 ] B6 \*t *u yv g Am^o>m*t<ottm.i5 

StBSWr^B-CAO, B6 (a) titBUIO!>ttiEIVfl[>r 
^cr^VGAff-ifCD— 01 [16 ( b > i*^S<DttEU0> 

f^ifAvcAW, (c) \mm<Dmm&<DTT 

[0009] B6CC4JC--C4*. — «<L0r, ff^^S 

6(cM«r, D, + P,ti7+a yvGA«a>e^«ift 

it. Di-P.t*7^P?VGA«0«'NUHi. Di 30 
Itr+D^VGAff^^iiT^D. D + PttADSE 
&(pjB32 3rob^!^g. D-Pi*ADS»0Ba2 3 
(7>u>^S/JMii. Dt*AD&AllS&2 3 «> u > 

[0 0 10] B6 (aJ^li, 7tP^VGAH^ 
G>£*3l&iiDi +P 1 ti. AD£&BBS2 34>U>£>& 
AS D + P X x I * r V WGA flWIi, 

■ 6 < I) ) <£><J:5tc, D+P*«a^clS^li"S'^CD + 
Pi'tfio 7^P^VGAifi^««/J««ffiD, 
-Pi(i. AD&MEIB82 3©b>i>«.'NiSD- P £0 40 
<>*£l'fc£>. AD£feBB82 3<Di£U^UG>u:>^li 
W^^^$n^^o *fc. T^P^VGAMCtfa* 
it<CU>i><E2 P,^ADSfti]BS2 3 U > *><H 2 P 
i *& & fc«>. A D &ttaRtt» *E> 3 nif^ * jL V 
GAlflt R, G, BffWT»HSfl(C(2fe'?*tf& 

[00 11]*CC, C^&rtP ^VGAff^CDSJI 
S*WiET&fca&. DCSll^Cil R. G. B<Z>& 

ri-u yvGAfi^o-en-encc-pt^c, dcu^.'Uki 



WB 2 0 0 3-271 1 0 3 
4 

7BH2 2tCi#. R, G, B^7+o^VGAiW^ 
[0 0 12] S7fD i/VGAif^lHM^gE^, W 

[ 0 013] sr, it^^s2 vm&mm^z&^z 

it. COyM&mm^*^* * >^^;<-5 4 CCA/jU 
^=^ + >2 4 3t»6Hi^$n^7^n ^VG Aft 

^=£DC^0BS2 1. 7^P ^r>^@SS2 2K7J7 
O. R, G. B<C'^ff^*il/'Cr^a^r>^Iii§§2 
2^6ffi^^n^it<SSn^cr^D^VGAiE^ (©5 

©jSAcctoW^ft-^) tt:'DA2-^lJiT^ c 

(Mb^-u) 4ft**»t«ast)jfiL»*»6ft&e^ 

[ 0 0 14] MEfFgNftt. *2^a^n-7fl>g35«:Sl 
^'Jt. 7J7«B^^a»04>*fiD i 

6A/j^O**<iD ! ADKftPS&^SfeffiS© 
*ASD <t— ScTi J: ^iC . DC i^^^^" 'J * - 
AS 1 afcBL-cataiKSSffir &• 56cc, 7+a^ 
T>^BS&2 2-^6B3>?3tl*4e«snfcr^nirVG 
A fi^S^zfii^O'S.'hiB^, A D 2 3 

[00 1 5] CCDJr^tCUt:, R, G, B^ff-^tci^ 

Tto^VGA fs^G>S*2?£fi D * + P < SO'S'I ^ 
iiDs-P,^. ACX&BB82 3 <Z> b ^ i^^fi D + P 
SCi 1 u > s^S/J via D - P tc -Wt Z> i: ^ ccp^s n, a 

[ 0 0 16] 

3 - ?<Dmz* mm u ft * ^> , dcu ^ jusbw?k »j ^ 

-A 2 1 aS^y^>^l2^ i ^-A2 2a^^-r 

2 3«'is:fet,>:wgD, d + p, D-P^ia-lsor 

K'J^A2 1 a^O'*V>ad^?M^-A2£aCC 

ffcr^Ci^*^iC^p^lSt>*)-7A:, $?5>tC. ADS 
1^0582 3 (0^!}$|U>^S3iaii, A DKfeHjBS 2 3 © 
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[o oi7] ^cc, -££i?a©SHi*. ±gsse*©Baja 
fe(**aHM®&i'L e D^ssHj^g£igmT& 

I 0 0 I 8 ] 

tc$^(ir>LED^s§«i^stt. zmno&mctt 

footer? a Pfcf&m^Z. LED&^Sr«1M»n 

*i??lE© l^x jWct£S"3" h DC % f§51BDC#£ 
&CDC i^^^t^ Wcr^D ^AftOTtBitO 

ft ^ tc&ttT £ A D XfeSfli , HjSB d ch~&/>> h\ht> 
f4>4i Affe & * j: $ cc , luia D C f¥£ttu> D C 

?7>7^*W>*gMtt?«SNII&tt&. 
[00 1 9] ccfltaccfcO. DCb^SO'^>© 

[ 0 0 2 0 ] 

[SWDXJKtiHft] *«WE>»*II 1 CCCttOLE D 

r . gyiBr ^ o ^afeff D c i^ti&pjrmco .'U 
titer? a 9Vkmt^%: . rv $ jumm* ^tc^fer £ 

ADHMV£. ffisBDCFI4^6a/i*n&7 + D y 

gtiiifciC. f«ia7+n^7>^g^^ffl^3n* 
rto i^lfe<Sfcft#©S^:U>*>*iig5iaA DftftttoL' 
> s»« t & u < £ h J: ^ *c . m^Tl-v?T> ¥ 

* g *bm&-?i> g sfriftg^ <t , *wiT&»i5£<ti, 

DC u^Jl^y-f ><Z>MS *f f ^ < v 0 fE£t 



(4) 4M2 0 0 3-2 7 l l 03 

(DtBScc J: -?*C DC U-**Rtf ^ > CQttClfcPS 5 C 
£**&t'. SW. ADit»SW)7^P^i»toa*U>^ 

[ 0 0 2 1 ] eBjK@2 tCteacr>^«. a**^ 1 K£tt 
0LED*nfflmDSK'C*<?T, HTIBimHEttl*, 

u > ^©St^B £ v z> j: ^ e<: nc D C ?l^^© DC 

fijia A D ^1&&<D U > MDfkJMA ttL%>£*> tCHtjta D c 

«t|S Wflycb^JbJWflK A DSdftB© I- >MDfbfcll 
t^^J:^CCB5l27^D^7>^*©^^>*seSE^^S 
(T^^mf-SC itcij; »J . R£DCB±tt4>DC 
5fcCJ £ HiJ^7^P ^7 >7*9®i-*^ >€: eftSIBiS5T«5 C <t 
20 <tUft:6a>r*0, C©we£cci:#:. SfMSpa^DC 

[ 0 0 2 2] lg*Jf 3 tCia4W>#fe^6*. 1 ICztU 

©LED -7 r , ay la D C f?£Mfc A 

ASft67^ny|feflfcfi^«:^i,. HtjlB7^a^{^ 

^ tt * ( vkmt 1 ^ * i> & mui:^ =& m *- , 

H*C*^>7^p ^(^ff^«:'4J^U^^i|aiBA D^a 

r-* ^ 7 ^ a ?v&mt^<Q&hyj>z&± £ trass a 
^^o*djib7^d ^7>^©*-v^*s*»er& 

[ 0 0 2 3] WTcclcffeeji©- jBfcCBJUc-^^-c, ® 

40 a^SFreoft^^a^r*. 

[ 0 0 2 4] (^6©^ 1 > ID 1 «*#fe^©*JJSCE>® 
Si 1 L E D*iiBHIMKKCE>ra * *7l2'C<&&o 
[0 02 5] SHCtel-X. |fe0^ffl/5SS 1 I*. 5rL-t' 

ti. LE Ds^g*iJi»3&g5©DC b^lSO'^-f >P 

50 wfeagjrQ^sn^NTSc^cttflte^ifee 
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7 

3*£tT^ 0 fefl^Cti feMfl^R-Y <u> , 

B-Y (V> icmtzti*. 71-u? 

cc^^^§gtij;<<:Ai--i»>^$n. ^V*.0,R. G. 

[0026] LED^mft^^gS^ A++>=2> 
><-i?4^5^$niR, G, BC27^P ifVGAff 
^- ( 77"P ?&mt^) £. R, G. B<D#fe^4if£f 
^^t^.'U^ff^cSm-r^o LED^n2§6v*, £ 
&0QR. G, B Sfe^L E D^j^ n?c^gt^ 
*). A7J£n*R, G. B^SK^t^r^**'^ 

[0027] LED^fSKJiai^g5^ DC=4« 

1 1 . ads:*ib>-*'J i gftaa&an 3. 

>^Sfi9 I*. D CH£*8 -CD C ^^^©SHSS^tf *>n 

AGC (;< , jr7 r ^«'/^>»r>7) kj:-? 
r. 7?a ^7>"7-^9i0.6S^^n^r^p^vGA 

VGA^^S^ftt/rt^-'UVGAii-^ (rta^ 
AlR-9*LEDAifBJ14}R. G. BCDSfetcttfcr* 
[ 0 0 2 8] A DSfeit^ I 2k%. A D&fcSH I 0 

a>6 ^ $ .»u v g a ft ^(Dm&te&r § 

MSaS^l 3i*. ADXftffcrf^'J l StCftttStifc^' 
t^MGA fl^0>li CC S ^ * , DC SS^SE 8 6 ^77 

$ n * r p y»«e^«?*A u^^ad &tesu i o 
j u b> t 5 r * p r 7 > -7 as 9 or. >/ J > * t§^-r £ > * "J T? 

I 0 029] u±oj: ^<c«.^$nn:*ftjftcr>ajsaioL 

ED&*S*iJ#£Sicfc<,»'C, WT. ^J&fl^o^r 
[0 03 0] ST, DC^8^DCK^T^ 



C5) 4*832 0 0 3-271 1 0 3 

p^vGAff^KK&sn. led^s$im^50 

DCps£&8KA;^£n£, 

[ 0 0 3 ! ] m 2 liAftftfflM 1 tctetf l,rtD^VG 
AilWaSiM«>WjE*ft€:^'«'&ia-C*>0 1 [32 

<a ) li^M^EWDB&l 0 0W7ta^/GAg 
^©HW&*T. EI2icte<,»r, D, + P,t*r+o*V 
10 GAfi^W>SAaWtfi, Di -PWiT + D i^VGAOT 

0. D + PliADSa^l 0<DU>t?£*ft, D-Pti 
A D 1 0 © U > i>&'\ -H, D A D KfeSP 1 0 <D 

[003 2] QS! 0 0»©rtP^VCAWtt, @ 
2 <a> K^-r^K, u^jb^D, +P,<D— SEiB©® 

[0033]SHmi3(t 5sr. DCffiWO 
DCU^;USCi«7^P ^7>v^9^^^>«:f ; '7^JU 

20 KS^ast^-r^, r^P^VGAff^, wed fife D 
m^titctk. ADsftVi ocdfet^cADSim^n, 

[0 03 4 3 CCC'i5t, DC^^8i<:A^$mcr^ 
P ^ V G A (f ^© U^.'UD, + P, # A DS:feSCC' U > ^ 

eai/jsn^^^juvGAe^ts^ADSftaKocB 

^•^TTiiM (mi*, AD^ttdBl 0^8b'-; htS 

30 D^VGA if m<0 U-^-'UDi + P, 3» A ^ > V 

<D&±i£D + P J: 0 t>*3 A DKftSli 1 0 * 
^dl^$n^?""t^jUVGA<E^fgft*l^.'UDi + P, 

[ 0 0 3 5 ] >Xl£, iXblSiSSV 1 3i*. A D&hfLtf * 

•j 1 2icfe$w5nfcv t -^*s^t?, sibss^&i 3 

niST. DC#^SP8<DDCU-<^«:±tf6J:^^i^ 
O. »mcCADi£&^l O^fSS/J^n^^^.'UV 
G A m^Otett A D aft^Hi A BMi^ifD 

[ 0 0 3 6] gSWOSESiS 1 3i*. S^^Afft^ 

AD.^<Dtii73CC'S7^fiM'C*>n(i. DCS*Sli80D 

0 * 6 ttt> £ ti h 7*J * )l> V G A ft *f<C'fit# A D .^m^ 
S /3^7tHM*S i^^^BTj^rD 80C-DC 

[ 0 0 3 7 ] m 2 ( b > 4*^M*giE^<Z>Bfe 1 0 0«© 
rtPi^VGAl^t. ±fiBSli?<C'i^7?3li*. 7t 
a^/GA (f n<DSi7^ U-^* D i + P ( A D gfeSP 1 0 

50 <oi->*>c>S^:fiiD + Pi^'r^>, 
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[ 0 0 3 8] XIZ, ft ^£S2 *»6 r-i' 5 >M 
>> - ><£>N T S C(E^£&t)£i*i>. KNTSCI&fltff 

[0 0 3 9 ] H2 < c > k*. ¥4 >m&m<Dl/7?-i/ 

■?i>^$~^<o7TG?vGAm^<o-Gi> mz 14) 10 

It. IM2 (c) ©WPyVCAdf «ADS»l/fcft 
(Or ^ £ )l v G Af^^^To ISCU'Scc, rta^r 
> :f S|J 9 tf> >/ <Y > 1*&M& <DmiZ , ^VG Aff-^- 

Oft'J 4t D . - P . * A D Xfttt 1 0 <0 U > -ft D 

-Pi: 0 * $ ie >*B£\ rs 5 * )l V O A fl^cc 9#f 
L/. T^-n^VGAfi^OS'J^D, -P.iAD 

MU 0 4> U > i'CDiS'j »fSD - Pi 1/ <, » C <h 
vCc£0, R, G, B<D&&<Qfe&lC7l>- i <7>Xfr£. 

[ 0 0 4 0 1 »K\ Stti!S&& I 3 A DSftS-rf * 20 

(f. 7^p ^7>7&9(£^>£J:t;r&j:^i^ 
g a m^cos^l o t a * £ m a ^ 7 > ^9 o 

S'MSft&O T&ftl^ T^o 5^7 >^S[19^^V 

tf* J: ^ cc^ 0 , flfcftffjtt a D scfcsli 1 0 tb^? 3 

ft * $r .'U VGA ft 2 5<om#> 1 fcLfc £ S T?7 30 

I 0 0 4 2] ia±<^J: DCH£SH8<Z>DC U^.'UP 

*m?Ctt>C£tj^ PSi^Tfi, [a2 <e> iiDC 
#£S&8 <D D C U -< £ T * a ^7 > 7SU 9 v> >/ 

•J. IH»&l*7ThD ^VGA(f^<D£-A:<iD,-hP,£0' 

T+o^vGAft*M>S'j*flD,-p,#, c-n-en, a 

DgftdB I 0©b>WWft*iD + PRCHMMBD- P 
i-St-T^o 40 
[ 0 0 4 3] IMBMSBWIT UtiLlk. gftSi^SP 1 3 

tt. uu^$n?-cDC^^ii8(?>DCu^.'Utr^n^r 
-ecr, *iss©ite«tai*»irj&-6NT settle 

aBg*- K t U . sBaSfitttfu * y i 4 ictespa^ tafc D 
C U ^IRO'y A >&DC PI£^ 8 3*57 ^ D ^7 > 7* 
&9KS:^l,*t 7^P ^VGAff^CE'DC U'tJtXfeR 

[ 0 0 4 4] U±COJ: -*|ltfe©ftSJ8iDL E 50 



4^^3 2 0 0 3-271 1 0 3 

10 

S«*JP^StC J: ftt* , A * + > r2 < - ^ 4 CD^I^CC J: 
^*Ci#6^*^*-6R, G. BCD7*fo^VGAfI^C> 
^ i ttWC tf ^ C i C . t * h -r> * *± mt$ hCttt 

n^c ^ .'i vga s-wti^tMB i i a/5 5 
LEDs^Bfflfic-^^^sAae^fKft^n. led 

D C 8 StffT ^ P ^7 > 7 9 (C^r -5 

[' > t>CC-i@i*S ( ^ ) ^B9^W < . DC 

[ o o 4 5 ] ^4a, i&ii£<Diimictei t >xit, m&E8& 

^I3it, ^rSfe! 0 0%(D7^D^VGAft^^^ 

- ><Z'7 ^ d ^ vg a ft ^ zmi> x v 4 isomm *u ^ 

r-fD^VGAff^^^^C^^XC'ISl^^H^ :xoc 

[ 0 0 4 6] (XfeOM 2 ) a 3 a*MBfiPfttlM>« 

[0 04 7 ] @3iCfe^T. Itt^iii^g. 2l±<f 
^4S, 3«S^«». 4J±^* + >2>/<-^, 
5»LED^I3HiaiSS. 6i±LED^S. 8(iD 
C£^ ( 9i*7^D ^7>7^, lOUADKMtt. 

UtiEftWM, 1 2t*ADSSSfe»>*ll, l 3 tig 

[ 0 0 4 8] ***fe©©SS<C4jc*ri*. ffi^*DXS|l7 t± 
A/J^TtPi^VGA ft D C .'U r~ f>=l 
L/. 7f D yVGAd^CC-DC It^MJTFiDttWtffi 

[ 0 0 4 9] W±OJ: ^l£m!&£tltc*mtfZQ>ltZ&<OL 
[0 05 0] if, VCm±^SO>DG[^}lJ!rXfr^ 
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o>$\\%&M&vm±- Kin. isaia^i3i*, * 

tt. * >r2 £ 4 K J: *J a O Aff^C 
Xfc 34a, L E D^mMWmZs: 5 © D C 8 tC A 

Afi#<W£©tfiE*££iffl^*@rA*J, 04 10 

OT©-M£ar. B4«:4*^r l D, -»-P,lt7•^oy 
VGA^f^©£:*:SIJ&ii. D» - P,i*7^P ?VGAtt 
*&&NUEflL D i k*t D ^ V G A fl»©+*tfC 

D + PttAD£9Wi oo>u>s>ft^tt. D-P 

tiA DIEfe^ 1 0Q U >t>ftJMa f DttA D£fcgfl 1 0 

[0 0 5 2 ] &IKM*->4>r^u£^GAflM(i, 
H4 (a) tCJWJ^u:. l/^i^D, +P, iU^.'lotf 

Di - Pi t<D2m&<DmK> m,&zz.zmmm^tfj: 20 
n^r^D^vGAft^SDCL^j^c-^u. r*- 

D ^VGAMttDC U^M4rF©*©^0*6ft*# 

feDC — ^JU&.Cl 5 *** ^ >K «fc -7 r , DC U"< .'UStl&E £ ft 
**«#34afc:ta, AD»! 0K4dl*r A D*tt3 

n. ca>fittADis:&fi>*»J i 2fc»tfjS4a*. 

[ 0 0 5 3 ] 194 < b > i*. mnmXUl cc J: 0 
n^cr^D ^VGAft^©DC U^*UT<WW>aWW»> 

C 0 0 5 4 ] SSMSI 1 3tt. A DXttft>'* 'J 1 2 
icttttsnfc A DS3MB 1 0<DffiA©fc7rfim*3Sf§ 

i/. adsmbi oo>&+iti'>t*p$MM <mtt, 

Hi 27) <tJt*W*. 6^11^1 3 it, AD» 
1 Occ-ffi^S^in^ADK^l OCE>u>^+*fi 
ivU:07^*^i££, ADXJMB1 0 ©atfjG»rtMui** 
AD»1 0©^>^+AitM<hft**r', DCI**: 

1 3 **, A DKMM 1 0 <Qihfio>&k\\Sm&A ao 
1 0©u>i>+*iiMJ:0'J*«*t*iS£. ADSlftSUl 0 
^tti/j^S^fiia^^A DKMB 1 0 © U>^**gM i 
ft**! 1 , DCf?£tt8©DC l^JUDMOMtiW 

*. 04 <<;>«*, dc u^ju*sM«nfe»»»iite 

[0 05 5] C©DCU^*©lKM*7l'fctt. g*i> 
3 It. ADSftffi^^'J 1 SfcftttStlfcAD 
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